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2. The separated flow architecture

3. Model description

4. Working fluid trade study results
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TCS Requirements

Thermal system requirements:

1. Develop a ~0.5 m2 planar heat acquisition zone (evaporator) that can:

a. Accommodate up to 1000 W 

b. Accommodate heat fluxes up to 5 W/cm2

c. Accommodate distributed, discrete heat loads

d. Maintain isothermality within a temperature band of 

3°C across entire evaporator

e. Provide temporal stability of less than 0.05 °C /min

2. Use less than 5 W of control power

3. Accommodate multiple evaporators and condensers

4. Provide at least a 15 year lifetime

Solution: develop a novel mechanically pumped two-phase fluid loop.
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System Architecture
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Advantages of separated flow:

• Minimal 2-phase flow → more predictable behavior

• Lower pressure drop → less pumping power needed

• No pre-heater required → more power efficient
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Basic Analysis I
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Basic Analysis II
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Use constraints and

equations to constrain

range of allowable

heat loads:
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Model Description

7TFAWS 2017 – August 21-25, 2017 

© 2017 California Institute of Technology. Government sponsorship acknowledged.



Working fluid study results
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Working fluid study results
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Working fluid study results
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Working fluid study results
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Working fluid study results
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Conclusions
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Considering: 

• Model results 

• Critical and freezing temperatures

• Toxicity, flammability, instability

• Material compatibility, applications heritage

The chosen working fluid for the loop is AMMONIA
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